Abstract
Introduction
Cake is one of the relished and palatable baked products prepared from flour, sugar, shortening, baking powder and egg as principal ingredients. Preparation of cakes from wheat flour is the conventional practice. However, in tropical countries, wheat production is limited and import of wheat flour to meet local demand is a necessity (Giami et al., 2004) . Nowadays, the use of composite flour in which flour from locally grown crops replaces a portion of wheat flour is common in many developing countries. This meets the high demand for functional foods with health benefits as well as reducing the demand for imported wheat and stimulating production and use of locally grown non-wheat agricultural products (UNECA, 1985) .
Wheat flour is a powder made from grinding of wheat used for human consumption. Wheat varieties are called "clean," "white," or "brown" or "hard" if they have high gluten content, and they are called "soft" or "weak" flour if gluten content is low (Chu and Michael, 2004) . Hard flour, or bread flour, is high in gluten (12-14%), and has elastic toughness that holds its shape well once baked. Soft flour is comparatively low in gluten and so results in a finer or crumbly texture. Soft flour is usually divided into cake flour, which is the lowest in gluten, and pastry flour, which has slightly more gluten than cake flour. In terms of the parts of the grain (the grass fruit) used in flour -the endosperm or protein/starchy part, the germ or protein/fat/vitamin-rich part, and the bran or fiber part -there are three general types of flour. White flour is made from the endosperm only. Whole grain or whole meal flour is made from the entire grain, including bran, endosperm and germ. Germ flour is made from the endosperm and germ, excluding the bran.
Potato flour is often confused with potato starch, but the flour is produced from the entire dehydrated potato whereas potato starch is produced from the starch only. It is also used as a thickener for soups, gravies and sauces. Potato flour is heavy and has a definite potato flavor. This flour, made from the whole potato including the skin, absorbs large amount of water. It is not used as the main flour in baking as it will absorb too much liquid and make the product gummy. Only small amounts are used to increase water, hold product together and so on. It is used as an ingredient in potato-based recipes to enhance the potato flavor and is often mixed with other types of flour for baking breads, cakes and rolls (BFF, 1996) . Peanut (Arachis hypogaea) is a species in the legume family Fabaceae, native to South America, Mexico and Central America (Gibbon and Pain, 1985) . Peanuts are natural food. They are classified as a legume because they mature underground into pods or shells, which absorb nutrients from the soil. The kernels inside are recognized as nuts into tree nuts. Inside each kernel is a peanut seed. All seeds inherently have stored nutrients that, when planted, help to nourish new seedlings and bring new life (Jiang, 2002) . Whether thought of as a legume or nut, peanuts and their ground butter inherently possess a complex package of nutrients known to be critical in infancy as well as in promoting long-term health.
Cakes are soft bakery products produced by baking a batter containing flour, baking powders and beaten eggs with or without shortenings. According to the final products desired, other ingredients such as flavorings, nuts, chocolate and dried fruits are also included. Cakes are a major snack in the fast food industry and highlight of many celebrations. They are highly cherished by women and children. It is a complete food, rich in fat and proteins. There are literally millions of cake recipes and can be classified based on their main ingredients such as coffee cakes, occasion cakes or based primarily on ingredients and cooking techniques (Eke et al., 2008) . Cake may be small and intended for individual consumption such as queen cake, while longer cakes are cut, sliced and served as part of a meal or social functions. The purpose of the study is to evaluate the quality of composite flour cake incorporating wheat, potato and peanut flours and to assess the shelf-life of processed cake.
Materials and Methods
Good quality commercial wheat flour (Brand: Teer Maida) was collected from local market, and potato and peanut flours were prepared in the laboratory of the Department of Food Technology and Rural Industries under the Faculty of Agricultural Engineering and Technology, Bangladesh Agricultural University, Mymensingh. All other necessary ingredients and chemicals were used from laboratory stocks. The potatoes were cleaned and washed using potable water and peeled. They were cut into 3 mm slices, blanched, dried and used for further processing. The process of preparing potato flour is described in Fig.1 .The peanuts were dried in cabinet dryer, peeled, grinded and used for further processing. The schematic diagram for preparation of peanut flour is shown in Fig. 2 .
Chemical analysis of potato, peanut and wheat flour
The potato, peanut and wheat flour were analyzed for moisture content, protein, ash, crude fat, crude fiber and total carbohydrate. All the determinations were done in triplicate and the results were expressed as the average value. Moisture content, protein content, ash content, fat content and crude fiber were determined adopting AOAC (2005) method. The carbohydrate content was determined by subtracting the measured moisture, ash, protein and fat content from 100 (Pearson, 1970) .
Formulation and preparation of composite cake
The basic formulation for plain cake (multi-stage mixing) and composite flour cakes are outlined in Table  1 (Atkins, 1971; Anon, 2000) . The replacements of wheat flour in the formulations were made with different levels of composite flour. Cakes were prepared by replacing wheat flour with different levels of composite flour in the basic formulation of cake (Table 1) as per the methods of Rajchel et al., (1975) . The wheat, potato and peanut flours, and other ingredients for each cake sample were weighed. The flours were mixed together according to the percentages givenin Table 1 . Then sugar and shortening were mixed in a mixing machine for 20 minutes to produce a cream. At later stages, one egg and other ingredients, and, finally, the mixed flour were added and mixed well using a mixer at low speed (145 rpm) for 10 minutes to ensure even distribution of the components. The bowl was scrapped and stirred for an additional two minutes at medium speed (250 rpm). Then another egg was added, and the mixture was stirred at low speed for two minutes. After the bowl was scrapped, the mixture was stirred an additional two minutes at medium speed. Then a portion of batter was scaled into pre-greased cake pan. All cakes were baked in air oven for 45 minutes at 170°C. The schematic diagram for preparation of composite cake is shown in Fig. 3 . Objective analysis of cakes The cake samples S 0 (control cake), S 1 (70% wheat flour, 5% potato flour& 25% peanut flour), S 2 (70% wheat flour, 15% potato flour& 15% peanut flour) and S 3 (70% wheat flour, 20% potato flour& 10% peanut flour) were analyzed for moisture content, protein, ash, crude fat and crude fiber as per the methods of AOAC (2005) and total carbohydrate content as per Pearson (1970) . Cake volume was initially used as an important parameter of cake quality. It was determined by seed displacement method (Ott, 1987) . Moisture content was determined according to the methods outlined in AOAC (2005) . The weights and specific volumes of baked cakes were also measured.
Subjective (sensory) evaluation of cakes
The symmetry and characteristics of crust and crumb of the cakes supplemented with wheat, potato and peanut flour samples were evaluated and recorded. Cakes were evaluated organoleptically for color, flavor, texture and overall acceptability. A 1-9-point hedonic rating test (Appendix I-V) was also performed to assess the degree of acceptability of cakes containing different levels of potato and peanut flour. One slice from each lot of cake was presented to 10 panelists as randomly coded samples. The taste panelists were asked to rate the sample for color, flavor, texture and overall acceptability on a 1-9-point scale where, 1 = dislike extremely, 2 = dislike very much, 3 = dislike moderately, 4 = dislike slightly, 5 = neither like nor dislike, 6 = like slightly, 7 = like moderately, 8 = like very much, 9 = like extremely. The results were evaluated by analysis of variance and Duncan's New Multiple Range Test procedures of the Statistical Analysis system (SAS, 1985) . Observation on storage stability of composite cake The storage stability of different composite cakes was observed at various storage conditions in terms of moisture gain. Each ten (10) gram sample was packed with single layer high density polythene and stored at room temperature (25°C) and refrigeration temperature (5°C). The moisture uptake by composite cakes at every day was determined gravimetrically.
Results and Discussion
Proximate compositions of potato and peanut The potato contained moisture 75%, protein 2.0%, fat 2.1%, ash 2.2%, crude fiber 18.70% and total carbohydrates 19.0% by wet weight basis ( By dry basis, it was observed that peanut flour contained the highest amount of protein and fat than that of wheat and potato flour; potato flour contained the highest amount of moisture, ash and crude fiber than that of wheat and peanut flour; and wheat flour contained the highest amount of total carbohydrate than that of peanut and potato flour.
Physical properties of cake

Volume of cakes:
The cake volume is the most important physical quality parameter used for the evaluation of cake. It is a quantitative measurement and correlates well with dough handling properties, crumb, texture, freshness and technological versatility (Pomeranz, 1980) . The volumes of cakes prepared with different levels of composite flour are presented in Table 4 . It is observed the composite cake samples (from S 1 to S 3 ) gradually decreased with increasing level of potato flour and decreasing level of peanut flour in composite flour of dough. This might be because the potato flour contained higher percentage of fiber than that of wheat and peanut flours as well as peanut flour contained higher percentage of fat than that of wheat and potato flours. A significant impact of fiber is to reduce dough gas retention and of fat is to increase dough gas retention (Williams and Pullen, 1998) . Thus, the cake volume decreased with increasing fiber percentage (from S 1 to S 3 ) and the cake volume increased with increasing fat percentage (from S 3 to S 1 ). 
Weight of cakes:
The cakes with different levels of composite flour reached higher weights (23.3-29.2g) than the control cake (23.3g) prepared from wheat flour only (Table 4) . It was also observed that the weights of the composite cake samples (from S 1 to S 3 ) gradually increased with increasing the level of potato flour in composite flour of dough. This might be because potato flour contains higher percentage of fiber than that of wheat and peanut. The fiber holds the water, which contributed to the higher weight of the composite flour cake (Cauvain and Cyster, 1996) . 
Specific volumes of cakes:
The specific volumes of cakes prepared with different levels of composite flour in the formulation of cake are presented in Table 4 . It was observed that the specific volumes among the composite cake samples (from S 1 to S 3 ) gradually decreased with increasing level of potato flour and decreasing level of peanut flour in composite flour dough. The fiber content increased as well as the fat content decreased from sample S 1 to S 3 . The weight increased while volume decreased of the composite cakes (Williams and Pullen, 1998) . The specific volume (cc/g) gradually decreased among the composite cakes.
Moisture contents of cakes:
The cakes with different levels of composite flour obtained higher moisture contents (12.11-15.13%) than the cake prepared from wheat flour only (12.11%). It was observed that the moisture content of the composite cake samples (from S 1 to S 3 ) gradually increased with increasing level of potato flour in composite flour dough. This might be because the potato flour contained higher percentage of fiber than that of wheat and peanut. The fiber may hold the water, which might contribute to the higher moisture content of the composite flour cake (Cauvain and Young, 1996) .
Crust characteristics
Color of crust: Color differences of cakes containing different levels of composite flour relative to the control are given in Table 5 . The crust color of the cake sample S 3 (containing 70% wheat flour, 20% potato flour &10% peanut flour) was deeper than those of control cake and other cake samples.
Consistency of crust:
This term applies to the condition of the crust and varies with the types of cakes (Table 5 ).
The overall crust characteristics of sample S 3 seemed to be better than other samples (S 1 and S 2 ).
Crumb characteristics of cakes Color of crumb: As compared in Table 5 , sample S 3 (containing 70% wheat flour, 20% potato flour &10% peanut flour) gained better crumb color than those obtained from cakes of different levels of composite flour.
Crumb texture: Crumb textures of the cakes containing various levels of composite flour are presented in Table 5 . Texture differences were observed between control cake and sample S 3 (containing 20% potato & 10% peanut flour). The differences decreased with decreasing the substitution levels of potato flour. A perfect texture should be free from lumps and hardness and has smooth silky surfaces (Raffaela, 2005) , which were obtained in sample S 1 .
Crumb flavor: The flavor differences of cake containing different levels of composite flour relative to control are provided in Table 5 . The acceptable flavor (i.e. fresh, sweet, natural, appetizing) was found in cake sample S 3 (containing 70% wheat flour, 20% potato flour& 10% peanut flour).
Crumb grain: Crumb grain of cakes indicates to the shape, size and character of the cell wall structure of crumb. The crumb grain of S 3 sample was uniform and thin walled cells as compared to other cake samples.
Comparison between the compositions of cakes
The moisture contents of four different cake samples processed with different levels of composite flour are compared in Table 6 . The composition of the prepared cake samples were also calculated by material balance. The highest moisture content obtained was 15.13% (wb) and 15.76% (wb) based on experiment and calculated value, respectively; these were found in sample S 3 . It was seen that the moisture content gradually increased from samples S 1 to S 3 with the increase of substitution levels of potato flour in composite flour. Moisture content had 4 to 10% difference, which may be due to experimental error when maintaining moisture content in laboratory. The compositions of the prepared cake samples were also calculated by material balance. The protein contents of the control sample by experimental and calculation process were in the range of 8.00%-8.57% and 11.68-12.09%, respectively in wet weight basis for all samples. Difference in protein content took place due to increasing heat due to which Millard reaction might occurred; Millard reactions occur when protein and sugars are broken down and rearranged by high temperature (Pascual et al., 2002) . It may be also caused for protein denaturation. The fat contents in composite cake samples decreased (from S 1 to S 3 ) with increasing substitution level of potato flour and decreasing substitution level of peanut flour in composite. The ash (mineral) contents of four different cake samples processed with different levels of composite flour are given in Table 6 . It was observed that ash content in composite cake sample S 1 became higher than the control sample both wet weight basis and dry weight basis. The crude fiber contents of four different cake samples processed with different levels of composite flour are compared in Table 6 . It was observed that fiber contents in composite cake samples increased (from S 1 to S 3 ) with increasing substitution level of potato flour and decreasing substitution level of peanut flour in composite dough. The variations in the carbohydrate content among cake samples under study (Table 6 ) might have resulted from the difference in the level of protein, fat, ash and moisture content.
Sensory evaluation
The mean score for color, flavor, texture and overall acceptability preference are presented in Table 7 . The finding indicates that the cake sample S 2 scored better color acceptability among all the cakes. The cake sample S 3 scored higher flavor acceptability than all other cake samples, while the control cake sample S 0 scored the least flavor acceptability as compared to the other cake samples. The cake sample S 2 gained the highest score among cake samples for texture. The DMRT test for overall acceptability revealed that cake sample S 2 secured the highest score.
Storage stability of wheat-potato-peanut composite cake
The moisture contents at different storage durations of the sample S 2 are given in Table 8 . The results indicated that the storage stability of composite cake is 4 to 5 days at room temperature (25 o C) packed with single layer polythene. * S 0 = Control sample (with only wheat flour); S 1 = Containing 70% wheat flour, 5% potato flour& 25% peanut flour; S 2 = Containing 70% wheat flour, 15% potato flour& 15% peanut flour; S 3 = Containing 70% wheat flour, 20% potato flour& 10% peanut flour 
Conclusion
The main finding of the study is that the cake sample containing 70% wheat, 15% potato and 15% peanut flours is the best in performance in regard to chemical qualities and panel evaluation. It is therefore concluded that the market value of potato and peanut can be increased through this product; increased market value will have positive impact on national economy. This study, however, did not conduct detailed analysis of nutritional constituents and functional properties of composite flour cake. So, further studies need to address these issues.
